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Abstract: In this paper, we consider the changes that occurred in the service exports of thirty-eight
European countries in the period of 2005–2016. We have found that the existing world trend related
to the growth of service exports is also present in Europe. However, the trend of the service exports’
share growth in the general volume of export is not common for all European countries. We found
that higher growth rates are observed in European countries with lower levels of GDP per capita.
We also discovered the presence of a strong positive correlation between growth in service exports
and GDP growth, as well as between growth in service exports and GDP per capita. We also found
that there is a linear correlation between the growth of service exports and the growth of GDP per
capita, as well as between the growth in service exports and GDP growth. The data obtained allowed
us to conclude that European countries, categorized as “Innovation Leaders” in accordance with the
European Innovation Scoreboard, are not the leading countries in Europe with regard to the rates of
service export growth. We also discovered that service exports in Europe are less sensitive to adverse
macroeconomic effects than goods exports.
Keywords: export of services; international trade in services; indicators of trade in services;
international trade; Europe
1. Introduction
The results of some previous research [1,2] show that there is currently a macroeconomic shift
towards services. The services sector is the most rapidly growing sector of the world economy,
and the export of services is becoming an increasingly important component in a country’s export
portfolio [2–5]. According to the findings of Loungani et al. [5], which they obtained by analyzing data
on the export structure of 192 countries, the share of services in 2014 constituted more than 20 per cent
of total exports, while in 1970 it was only about 9 per cent. According to United Nations Conference
on Trade and Development (UNCTAD) [6], the share of services exports, out of the total number of
exports of goods and services had increased from 24 per cent in 2005 to 28 per cent in 2016 in developed
economies, and from 14 to 17 per cent in developing economies.
The findings of the global research carried out by UNCTAD [7] indicate that only during the last
decade, service exports, for developed countries, began showing a strong and increasing impact on the
overall GDP growth. Furthermore, the correlation analysis [7] also shows that service exports have
a positive impact on GDP growth in developing countries. Previous research, based on the analysis of
data from 125 countries, also discovered statistically significant relations between service exports and
GDP per capita for 2007 [8].
According to UNCTAD [6], service exports have been more resilient than goods exports. Following
Loungani et al. [5], Europe is still leading in the export of services. Five European countries belong to
the top ten service exporters in the world. United Kingdom, Germany and France possess the second,
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third and fourth places, and the Netherlands possesses sixth place in terms of the volume of service
exports [6].
The existing scientific literature [9,10] shows that the service exports in European countries is
much more sustainable to economic crises than the export of goods. However, these conclusions were
only made based on the data from two European countries (Lithuania and Belgium), not the whole
population of European countries.
Though European countries have a dominating position in terms of service exports, the existing
literature has not yet answered the following research questions: What is the share of service exports
in the general volume of exports from European countries? What are the dynamics of the growth of
service exports in general, compared to the growth of goods exports? Do service exports grow faster
that goods export in all European countries? Have service exports grown faster than goods exports in
European countries with the higher (or lower) level of economic development, GDP level and GDP
per capita level? Is there any correlation between the growth of service exports, GDP and GDP per
capita? In the scientific literature we have also not found the answer to the question of whether service
exports, especially services based on innovation technologies provide the exporting countries higher
rates of service exports. In our study, we attempt to answer these questions.
In order to fill this gap in the knowledge base, we use an analysis of statistical data on thirty-eight
European countries to answer the research question of this study. In order to answer the research
questions, we set the following tasks:
1. To conduct an analysis of service export growth rates in Europe.
2. To determine the differences in the changes in service export growth rates in European countries
with different levels of economic development.
3. To identify the relationship of growth in GDP and GDP per capita rates on service export growth.
4. To conduct an analysis of changes in the share of service exports for different groups of countries
in Europe.
5. To establish whether the leaders in service export growth are innovation leaders, to determine the
variance of service export growth in 2016 compared to 2005 depending on the level of innovative
development of the country.
6. To determine the sensitivity of service exports compared to goods exports to financial crises.
The analysis carried out in this paper shows the changes in volume and growth dynamics of
service exports in thirty-eight European countries. Our novel contribution is the exploration of these
changes in service export dynamics and the volume depending on the country’s level of economic
development, GDP, and GDP per capita. We also concluded that those European countries that
are innovation leaders have the lowest growth in service exports. This finding can start a scientific
discussion related to whether the level of innovation development of a country influences the growth
dynamics of service exports. The results of this study also confirm that in Europe, just like in the
world in general, service exports are more resistant to the negative influence of the financial crisis than
goods exports.
The paper is organized as follows. First, we analyze the existing literature. Then we describe the
research methodology and data. Further on, we present the results and discuss the findings. The final
part of the paper presents conclusions, limitations and recommendations for further research.
2. Literature Review
2.1. The Main Reasons for Service Exports Growth
In the 21st century, services are the basis and the driver of economic growth in all spheres of
business activity [11]. Services play the key role in ensuring the sustainable economic growth of
various countries [12]. Services are also the key factor determining international competitiveness [13].
The development of services is the main catalyst for economic transformations [14]. The expansion
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of service markets is the decisive factor for future economic development and value creation in
Europe [15]. Infrastructure services play a major role in the economic and structural development of
both developed and developing countries and make a significant contribution to all the sectors of the
economy [13]. Gallego et al. [16] find that services are no longer secondary instruments in the value
chain, as services may, for instance, add value in product design, business management, procurement
in global markets, and support to a customer’s participation in value creation.
A growing volume of trade in services remains imperative for the diversification and competitiveness
of countries with various levels of development [17,18]. Gallagher [4] points out that services
increasingly form the main part of national economies in both the developed and developing world
and that trade in services may become the driving force of sustainable development in developing
countries. Furthermore, countries with higher service output growth experienced higher overall
economic growth [8]. Developing countries in the early stage of economic development may have
a large share of services in the economy [19]. For some developing countries, services have become
more important in stimulating GDP growth than manufacturing [8].
Services are a major factor in determining the competitiveness of all enterprises in countries with
an open economy, irrespective of the type of business activity and presence or absence of competitive
advantages [20]. According to Uppenberg and Strauss [1], there is currently a macroeconomic shift
towards services; global rankings of leading enterprises, such as the Fortune 500, comprise more
service companies than in previous decades. In some cases, manufacturing firms are transforming
into companies that mainly provide services. Companies exporting services are, as a rule, smaller
in size than manufacturing companies, but they are more efficient than exporters of goods, and that,
in its turn, increases their competitiveness [21]. The findings of [22] also attest the higher efficiency of
companies exporting services compared to manufacturing companies.
The results of the previous research indicate that researchers agree that the value of services in general
and the exports of services in particular in the development of the economy is increasing. Researchers also
note that services play an important role in determining the efficiency and competitiveness of companies,
as well as international competitiveness.
2.2. Growth in Service Exports
Services are the most rapidly growing sector of the world economy; at the end of the 1990s and the
beginning of the 2000s, trade in services was growing more rapidly than trade in goods [3]. The export
of services in the world economy is growing faster than the export of goods [4]. The export of services
is becoming an increasingly important component in a country’s export portfolio [5]. Trends in
international trade in services show growth in the volume and share of services [2]. Moreover,
the volume of services with high added value will keep growing [9]. According to data from the
World Trade Organization [23], in the previous two decades global trade in commercial services has
increased on average by 8 percent annually. At the same time, developing countries demonstrated
higher rates of service export growth [24]. For some countries, services can become the drivers of
export growth [20]. Moreover, developing countries have become important providers of services
for developed countries [25]. According to UNCTAD [7] data, the export of services has a positive
impact on GDP growth in developing countries. Furthermore, according to this data, this impact,
as in the case of developed countries, is becoming more pronounced and statistically significant in
the long-term rather than the short-term perspective. According to Loungani et al. [5], a country’s
experience in the field of export services depends not only on its development stage and income level,
but also on its geographic location.
Summarizing this part of the literature review, we note that researchers find that service exports
grow faster than goods exports, and that developing countries demonstrate higher levels of service
exports growth. At the same time, the experience of countries in the field of export services depends
not only on the level of development and level of income, but also on its geographical location.
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2.3. Export of Services in Countries with Different Levels of Economic Development
Service sector growth is closely connected with a decrease in poverty [26]. The GDP per capita
index is one of the factors stimulating the development of services [27]. The export of services is linked
to higher GDP per capita rates [5]. Furthermore, the share of services in GDP and employment rates
grows alongside the income per capita [28]. According to UNCTAD [7] data, in developing countries
the correlation between service exports and GDP growth is weaker than in developed countries. In the
countries with the lowest income, services generate about 35 per cent of GDP. Notably, in OECD
countries, services generate more than 70 per cent of the national income and employment. According
to UNCTAD [6] data, in the 1980–2015 period, the share of services in GDP increased in all groups
of countries in terms of their income, from 61 to 76 per cent in developed countries and from 42 to
55 per cent in developing countries. In 2015, it was mainly developed economies that were the largest
global exporters and importers of services, for example, in Europe it was Germany, Great Britain and
Ireland. In 2011, services ensured 44 per cent of the added value in the total exports of developed
countries and 32 per cent in developing countries. However, developing countries showed higher
rates of service export growth [3]. Deindustrialization was implemented in developing countries as
a result of globalization and an increase in the volume of international trade may lead to significant
growth in the volume of services in developing countries [19].
Summarizing, it can be stated that researchers agree that in developing countries the share of
services in GDP is lower than in developed countries, and the growth rate of exports of services is
higher than in developed countries. At the same time, GDP per capita is one of the factors stimulating
the development of services.
2.4. Impact of the Innovation Economy and Modern Technologies on Service Export Growth
Trade in intermediate services has been a lot more dynamic than trade in goods, as growth in
trade in intermediate services is closely connected with the development of the knowledge-based
economy [29] (Rodriguez et al., 2018). Technological innovations increasingly make services exportable
at low costs. The globalization of services provides new opportunities for the development of service
exports for countries with different levels of economic development [5]. Furthermore, the export of
services stimulates innovation due to the increase in return on investment [9].
Notably, Information and Communication Technologies (ICT) has become one of the main driving
factors in the development of the service sector, transforming traditional services, generating a wide
range of new services, and changing the channels of their distribution [30]. Increasingly, services can
be traded between sellers and buyers on the global level almost immediately via satellite networks [5].
The Internet and other network technology systems, such as mobile phones, big data and artificial
intelligence, ensure technical changes in production methods and business processes, which promotes
the export of technological services.
According to the World Trade Organization [23], some groups of services, such as ICT and financial
services, often surpass the average growth rates of service exports. Furthermore, Loungani et al. [5]
note that services, such as telecommunications, computer and information services now constitute one
of the most dynamically developing sectors ensuring growth in service exports.
Service export share growth was promoted by the international outsourcing of services,
which grew significantly as a result of the dramatic decrease in telecommunication costs, wider access
to the Internet and ubiquitous use of computers [25]. Additionally, geographic distance causes
considerably less trade costs online than offline [31].
Summarizing the literature review in this subsection, we can notice that researchers agree
that the growth in trade in intermediate services is closely connected with the development of the
knowledge-based economy. In addition, technological innovations can reduce the prices of services
and make a number of services exportable. The growth rate of exports of some services based on
innovation exceeds the growth rates of exports of other services.
Sustainability 2018, 10, 4574 5 of 19
2.5. Resilience of Service Exports to Crises
Ariu [10] points out that in the period of the global financial crisis, in the interval between the
third quarter of 2008 and the second quarter of 2009, export trade in services was practically unaffected
by the crisis. Similarly, trade in services survived the financial crisis much more easily than trade in
goods [5]. Services with the highest added value, for instance, ICT services, are more active during
economic stagnation compared to services with low added value, which are much more sensitive to
economic fluctuations [9]. The volume of trade in essential services in the period of the global financial
crisis of 2008–2009 continued to grow [32]. Only transportation services faced a considerable decrease
in volume in the period of the global financial crisis [33]. Researchers agree that export trade in services
is less sensitive to economic crises [34].
3. Methodology and Data
We used data from the European Union (EUROPA—Countries/European Union) [35] to determine
the countries that can be classified as European. This list includes 50 countries. The analysis of service
exports of not only EU countries, but also of a wider range of European countries, allowed us, firstly,
to increase the number of countries analyzed and therefore increase the reliability of the research
and secondly, to identify the differences and tendencies in the export of services not only among
the countries of the EU-15 and “New Europe”(EU-13), but also among the countries categorized as
“Economies in Transition”.
The Eurostat database does not include data on the export of services and export of goods
for all European countries. Therefore, we used data on the export of services and export of goods
from the International Trade Centre UNCTAD/WTO [36] in this research. The International Trade
Centre UNCTAD/WTO Database [36] does not provide data on the export of goods/services for
some European countries, however it provides data on the export of services for some countries for
only some years. For this reason, the selection of countries for analysis was performed based on the
possibility to pick the maximum number of countries with available data covering a relatively long
period. An analysis of the data on the export of services was conducted considering 38 European
countries in the twelve-year period of 2005 up to and including 2016.
As a result of selection based on the availability of service export data, one of the EU-15
countries—the Netherlands—was not included in the sample and neither were two of the thirteen
countries of “New Europe”: Bulgaria and Cyprus. Correspondingly, the research presents data on
25 of the 28 EU member states, which represents 89.3 percent of the EU countries. The analysis
includes data on three non-EU countries that are classified as “Other European Countries”—Iceland,
Norway, and Switzerland—which, in accordance with the United Nations Country Classification [37],
belong to the category “Developed Economies”. The remaining ten countries analyzed in the research
are classified as “Other European Countries” and, in accordance with the United Nations Country
Classification [37], belong to the category “Economies in Transition”.
Some European non-EU countries were not considered in the analysis due to the lack of data
on their service exports, such as Andorra, Liechtenstein, Monaco, San Marino, Vatican, Kosovo,
Macedonia, Serbia, and Montenegro.
The indicators for service and goods export growth were calculated in the following way:
the indicator for the year 2005 was deducted from the indicator for the year 2016 and the result
was divided by the indicator for the year 2005. The aggregate share of service exports was calculated
as a proportion of the aggregate service exports in the total exports of European countries.
The average annual growth in service exports, goods exports and aggregate exports was calculated
as a geometric mean. To identify the relationship of growth in GDP and GDP per capita rates on service
export growth we conducted a correlation analysis. To identify a linear relationship between GDP
growth and growth in service exports, as well as GDP per capita growth and growth in service exports,
a regression analysis was conducted. Comparing the rates of service export growth in European
countries with different GDP per capita indicators, the GDP per capita index for 2016 was used.
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In order to determine the growth trends of service exports from various European countries,
the countries examined in the study were divided into four quartiles. The grouping of countries by
quartile was carried out based on the ranking of all countries by absolute indicators for service export
growth rate from 2005 to 2016 following the principle “from small to big”, that is, the countries with
lower absolute indicators for service export growth rate were grouped into the first quartile. The same
principle was used when dividing countries into the first and second half.
We used the data from the European Innovation Scoreboard [38] to establish the correlation
between the share of service exports and the level of innovative development of European countries.
30 of the 38 countries considered in the present research were represented in the European Innovation
Scoreboard [38], whereas countries such as Albania, Armenia, Azerbaijan, Belarus, Bosnia and
Herzegovina, Georgia, Moldova, and Russia were not covered. Thus, in order to determine the
differences in service export growth depending on the level of innovative development, a dispersion
analysis was conducted for the 30 countries listed in the European Innovation Scoreboard [38].
To determine the variance of service export growth in 2016 compared to 2005 among country
groups—“Innovation Leaders” (e.g., Sweden, Finland, Denmark, the UK), “Strong Innovators”
(France, Germany, Austria), “Moderate Innovators” (e.g., Spain, Italy, Poland, the Baltic countries),
“Modest Innovators” (Bulgaria and Romania)—we created a box plot of service export growth in the
period of 2005–2016.
To compare the sensitivity of service exports to the financial crisis, the study examined how
indicators of service exports changed in Europe compared with products exported before the financial
crisis, as well as during and after the financial crisis of 2008–2009.
The UNCTAD data [6] was used to calculate the share of service exports in the global
export volume.
4. Research and Discussion
4.1. Growth of Service Exports in European Countries
To assess the changes in the indicators for service exports, in the first subsection of the Research
and Discussion section we have considered the rates of service export growth in the analyzed
countries and compared them with the rates of goods export growth. To determine the tendencies in
service export growth in various European countries we divided all the countries into four quartiles,
having ranked the countries based on their rates of service export growth in an ascending order, i.e.,
from lowest to highest (the changes in the indicators for service exports by country are presented
in Appendix A, and the changes in the indicators for goods exports by country are presented in
Appendix B). The values of growth rates of service exports and goods exports are given in Table 1.
From 2005 to 2016, service exports in European countries increased by 60.1%. In the same period,
goods exports increased by 33.7%. The data obtained on the prominent growth rates of service exports
in Europe from 2005–2016 is in line with the data on global tendencies regarding the prominent growth
rates of service exports [3–5,9].
Table 1. Growth in service exports and goods exports in Europe from 2005–2016 1.
Total Growth and Growth in
Service Exports by Quartile/Service
Export Growth Rates
The First and the Last
Indicator Value of Service
Export Growth in a Quartile, %
Service Export
Growth, %
Goods Export
Growth, %
Ratio of Service Export
Growth to Goods
Export Growth, Times
Total growth in service and goods
exports in 38 European countries - 60.1 33.7 1.78
First quartile From −18.0 to 37.9 22.1 33.7 0.66
Second quartile From 39.3 to 76.1 55.0 29.5 1.86
Third quartile From 80.7 to 134.7 98.3 37.1 2.65
Fourth quartile From 143.6 to 490 167.0 65.5 2.55
1 Data compiled by the authors based on data from the International Trade Centre UNCTAD/WTO [36], from the
respective countries.
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From 2005 to 2016, the average annual growth in service exports amounted to 4.4%. The average
annual growth in goods exports was 2.7%. The annual growth in service exports was 1.7 percentage
points higher than the annual growth in goods exports. Based on the data obtained, we can conclude
that in the period of 2005–2016 the aggregate growth in service exports in Europe was 1.78 times
higher than the growth in goods exports. We also determined that in 25 out of 38 European countries
in the period of 2005–2016 the rates of service export growth were higher than the rates of goods
export growth.
The highest values of service export growth were recorded in Azerbaijan, Georgia, and Armenia—490%,
356.2% and 274.3%, respectively. Among the countries of Western and Northern Europe, the highest
rates of service export growth were demonstrated in Ireland, Iceland, and Luxembourg—159.2%,
143.6% and 134%, respectively.
The data presented testifies that there are significant differences in the growth rates of service
exports even among the countries with the highest values of service export growth. The indicators
for service export growth of the first three countries, namely, Azerbaijan, Georgia, and Armenia,
were 2.6 times higher than those of the three countries of Western and Northern Europe—Ireland,
Iceland, and Luxembourg—which demonstrated the highest growth in service exports from 2005 to
2016. The data we obtained correlate with the results of Mattoo et al. [3] attesting that developing
countries showed higher service export growth rates. The lowest rates of service export growth
in the period considered were demonstrated by Norway, Ukraine, and Italy—22%, 18.7% and
10.2%, respectively. At the same time, Greece’s service exports decreased by 18%. The countries
grouped into the first quartile showed lower rates of service export growth than goods export growth.
The data obtained demonstrates considerable differences in the rates of service export growth in
European countries.
4.2. Export of Services in European Countries with Different Levels of Economic Development
To determine whether there is any difference in the rates of service export growth depending on
the level of economic development, we grouped all the analyzed countries into categories according to
the United Nations Country Classification [37]. We also grouped all considered countries into four
quartiles and two halves based on their service export growth rates in descending order. Furthermore,
we analyzed how many countries may be grouped into each quartile and into the first and second half
(Table 2), according to the United Nations Country Classification.
Table 2. Grouping of European countries by the growth rate indicator for service exports from
2005–2016 into quartiles and halves in accordance with the United Nations Country Classification 1.
Quartile and Half/Group
of Countries
First Quartile
(9 Countries)
Second Quartile
(10 Countries) First Half
Third Quartile
(10 Countries)
Fourth Quartile
(9 Countries) Second Half
Economies in transition 1 2 3 2 4 6
New EU member states (EU-13) 2 2 4 4 3 7
European Union (EU-15) 3 2 5 4 1 5
Other Europe 2 1 3 0 1 1
Major developed economies (G7) 2 1 3 4 0 0 0
1 Data compiled by the authors based on data from the International Trade Centre UNCTAD/WTO [36] and the
United Nations [37], World Economic Situation and Prospects, Country Classification from the respective countries.
2 If the country is simultaneously in the European Union group (EU-15) and in the Major developed economies (G7)
group, then in this table the country is taken into account in the line Major developed economies (G7).
As shown in Table 2, among the countries grouped into the fourth quartile, the largest number
of countries—four—belong to the category “Economies in Transition”, three countries belong to the
category “New EU Member States”, one country belongs to the category EU-15 and none belong
to the group of countries “Major Developed Economies” (G7). Compared to the fourth quartile,
in the second and third quartile, the number of countries categorized as “Economies in Transition”
decreased to two, while in the first quartile they decreased to one country. There are three countries less
belonging to the group “New EU Member States” in the first half than in the second half. No country
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categorized as a “Major Developed Economy” (G7) appeared in the second half, while there were
four countries in the first half. Three out of four countries categorized as “Other Europe”, including
Norway, Iceland, and Switzerland, which belong to the developed countries according to their level of
economic development, were also grouped into the first half.
Having considered service export growth in European countries grouped by quartiles and
halves, we may conclude that the highest rates of service export growth in the period of 2005–2016
were characteristic of the countries belonging to the category “Economies in Transition”. Countries
belonging to the category “New EU Member States” also demonstrated high service export growth
rates. Based on the results of the analysis, it can be concluded that the highest rates of service export
growth are characteristic of countries with lower levels of economic development. The data obtained
correlates with the research results of Mattoo et al. [3] and Rodrik [19].
We also calculated the average GDP growth from 2005 to 2016 for each quartile. The GDP growth
amounted to 17% in the first quartile, 35% in the second, 49% in the third and 82% in the fourth. That is,
the European countries that demonstrated the highest service export growth also demonstrated higher
GDP growth.
To establish whether there is any correlation between growth in service exports and GDP growth,
we created a scatter plot of GDP growth and service export growth (Figure 1).
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A cor elation analysis was conducted to estimate the correlation between the rates of GDP growth
and service export growth from 2005–2016. The results of the correlation analysis demo strate that
th Pearson correlation coefficient R = 0.822 is statistically sign ficant (p-level < 0.001). This attests the
presence of a strong positive orrel tion between growth in service exports and GDP growth. It may
be concluded that the countries with higher service export growth rates demonstrate higher GDP
growth. A regression analysis was conducted to establish a linear dependence between GDP growth
and service export growth.
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The outcomes of the regression analysis of growth in service exports and GDP growth from
2005–2016 resulted in the following regression Equation:
yservice_exports_growth = 1.916 ∗ TGDP_growth + 0.160
The conducted regression analysis demonstrates that the growth in GDP of 1% on average
corresponds to growth in service exports of 1.96%.
Considering the results of the regression analysis, this model is statistically significant (F = 74.759).
67.5% of service export growth is influenced by GDP growth (R2 = 0.675) and other factors are
responsible for the remaining 32.5%. The results of the regression analysis are presented in Appendix C.
4.3. Export of Services in European Countries with Different GDP per Capita
To determine whether there were any differences in the rates of service export growth depending
on the index of GDP per capita in the countries considered from 2005–2016, we grouped European
countries by annual GDP per capita in 2016 in accordance with the International Monetary Fund [39]
classification. The countries were grouped into four quartiles and two halves based on their service
export growth rates in an ascending order (Table 3). This means that the countries with the lowest rates
of service export growth were grouped into the first quartile. As a result of the analysis we determined
that GDP per capita was lower than 2500 USD in two countries, 2500–10,000 USD in eight countries,
10,000 to 25,000 USD in twelve countries, and more than 25,000 USD in sixteen countries (42.1%).
Table 3. Grouping of European countries by rate of service export growth in the period of 2005–2016
into quartiles and halves according to the GDP per capita indicator 1.
Quartile and a Half/GDP
per Capita, USD
First Quartile
(9 Countries)
Second Quartile
(10 Countries) First Half
Third Quartile
(10 Countries)
Fourth Quartile
(9 Countries) Second Half
25,000 or more 4 6 10 3 3 6
10,000–25,000 4 2 6 4 2 6
2500–10,000 0 2 2 2 4 6
500–2500 1 0 1 1 0 1
1 Data compiled by the authors based on data from the International Trade Centre UNCTAD/WTO [36] and the
International Monetary Fund [39], GDP per capita indicators.
As shown in Table 3, in the fourth quartile the largest number of countries reported GDP per
capita of 2500–10,000 USD. We also grouped the analyzed countries into two halves with 19 countries
each. The countries with the highest rates of service export growth were included in the second half.
In the second half, which demonstrated higher service export growth rates, there were six countries
with GDP per capita of more than 25,000 USD, and in the first half there were ten countries with such
level of GDP. There were seven counties with GDP per capita less than 10,000 USD in second half,
and only three countries in the first half.
Based on the results of the analysis, we may conclude that higher rates of service export growth
in European countries in most cases were demonstrated by countries with a lower index of GDP
per capita. Our conclusion, that the rates of service export growth in Europe are higher in countries
with a lower GDP per capita index, is in line with the findings of Mattoo et al. [3] which show that
countries with a lower level of economic development demonstrate higher rates of service export
growth. However, based on an analysis of the export structure of 192 countries, Loungani et al. [5]
find that the export of services is associated with higher GDP per capita. They note that a country’s
experience in providing export services depends not only on its development and income level, but also
on the geographical location of the region. This is why the differences in the results we obtained
regarding the higher rates of service export growth in countries with lower GDP per capita and the
contrasting results of Loungani et al. [5] may be explained by the specifics of the geographic location
of some European countries, and, possibly, of the entire European region as a whole.
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In order to determine whether there is any correlation between GDP per capita growth and
growth in service exports in the period of 2005–2016, we conducted a correlation analysis. Figure 2
presents a correlation scatter plot, which clearly demonstrates that there is a certain correspondence
between GDP per capita growth and the growth in service exports.
Sustainability 2018, 10, x FOR PEER REVIEW  10 of 19 
 
presents a correlation scatter plot, which clearly demonstrates that there is a certain correspondence 
between GDP per capita growth and the growth in service exports. 
 
Figure 2. Correlation scatter plot of growth in GDP per capita and service export growth. 
A correlation analysis was conducted to estimate the correlation between growth in GDP per 
capita and service export growth from 2005–2016. 
The results of the correlation analysis demonstrate that the Pearson correlation coefficient R = 
0.759 is statistically significant (p-level < 0.001). This attests that there is a strong positive correlation 
between the growth in service exports and GDP per capita growth. 
As a result of the regression analysis (Appendix C), a linear dependence of the growth of 
exports of services on the growth of GDP per capita was revealed. A linear dependence of service 
export growth on GDP per capita growth was detected as a result of the conducted regression 
analysis. 
The regression Equation is as follows: 
yୱୣ୰୴୧ୡୣ_ୣ୶୮୭୰୲ୱ_୥୰୭୵୲୦ = 1.704 ∗ Тୋୈ୔_୮ୣ୰_ୡୟ୮୧୲ୟ_୥୰୭୵୲୦ + 0.303  
It follows from the regression equation that an increase in the GDP per capita growth rate of 1% 
corresponds to the average growth in service exports of 1.704%. 
Considering the results of the regression analysis, this model is statistically significant (F = 
48.83). The results of the analysis attest that 57.6% of service export growth is determined by growth 
in GDP per capita (R2 = 0.576) and 42.4% is explained by other factors. 
4.4. Share of Services in European Exports 
Figure 2. Correlation scatter pl t of growth in GDP per capita and service export growth.
A correlation analysis was conducted to estimate the correlation between growth in GDP per
capita and service export growth from 2005–2016.
The results of the correlatio a alysis demonstrate that the Pearson correlation coefficient R = 0.759
is statistically significant (p-level < 0.001). This attests that there is a strong p sitive correlation between
the growth in service exports and GDP per capita growth.
As a result f t e regres ion analysi (Appendix C), a linear depend c of the growth of exports
of services on the growth of GDP per ca ita was revealed. A linear d pendence of servic export
gr wth n GDP per capita grow h was detected as a result of th conduc ed regression analysi .
The regression Equation is as follows:
yservice_exports_growth = 1.704 ∗ TGDP_per_capita_growth + 0.303
It follows from the regression equation that an increase in the GDP per capita growth rate of 1%
corresponds to the average growth in service exports of 1.704%.
Considering the results of the regression analysis, this model is statistically significant (F = 48.83).
The results of the analysis attest that 57.6% of service export growth is determined by growth in GDP
per capita (R2 = 0.576) and 42.4% is explained by other factors.
Sustainability 2018, 10, 4574 11 of 19
4.4. Share of Services in European Exports
Along with changes in rates of service export growth, countries display changes in the rates of
goods export growth. For this reason, absolute values of service export growth alone do not allow
one to identify tendencies in the change in the share of service exports in total exports. Thus, in this
subsection we analyse the changes in the share of services in total exports in the European countries
under discussion. We also consider the number of European countries where the share of service
exports of the total number of exports grew in the period of 2005–2016. The changes in the share of
service exports in European countries are presented in Figure 3.
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Figure 3. Share of Services in European Exports in the period of 2005–2016. Data compiled by
the authors based on data from the International Trade Centre UNCTAD/WTO [36], from the
respective countries.
The share of services in exports in European countries in 2005 was 24.0%. In 2016, the share
of services in the exports of these countries grew by 3.4 percentage points and amounted to 27.4%.
In 25 or 65.8% of the 38 countries considered, the share of services in exports increased. Respectively,
in 13 or 34.2% of the considered countries, the share of services in exports decreased.
In 2005, the share of services in the exports of the countries considered was in the range of
10.7–76.1; thus, the variation range amounted to 65.4 percentage points. In 2016, the share of services
in the exports of the countries considered constituted 9.7–88.0, with a variation range amounting to
78.4 percentage points.
To identify the differences in the tendencies of service export share change in total exports, we also
considered the changes in the share of service exports by country groups within the four quartiles in
descending order with respect to the rate of service export growth.
As shown in Figure 3, the share of services in exports in European countries in 2005 was 24.0%.
In 2016, the share of services in the exports of these countries grew by 3.4 percentage points and
amounted to 27.4%. Based on UNCTAD [6] data, we have calculated that the share of service exports
in the general volume of exports in the world economy was 24.8% in 2016. This means that the share
of service exports in Europe was 2.6% higher than in the rest world. In 25 of the 38 (or 65.8%) countries
considered, the share of services in exports increased. Respectively, in 13 or 34.2% of the countries
considered the share of services in exports decreased.
In 2005, the share of services in the exports of the countries considered was in the range of
10.7–76.1; thus, the variation range amounted to 65.4 percentage points. In 2016, the share of services
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in the exports of the countries considered constituted 9.7–88.0, with a variation range amounting to
78.4 percentage points. Having considered the changes in the share of service exports in total exports
in European countries, we make the following conclusions:
• The largest growth in the share of service exports and the highest value of the share of service
exports in the period of 2005–2016 was demonstrated by the countries grouped into the fourth
quartile. The fourth quartile includes many European countries with lower GDP per capita
indicators. The tendency that we have identified contradicts the findings of Loungani et al. [5]
that high service export figures are linked to higher GDP per capita indicators.
• In the period of 2005–2016, in European countries the share of service exports in total exports
increased from 24% to 27.4%, which corresponds to the findings of numerous researchers
regarding service export share growth in international trade [3–5,9].
• In the period of 2005–2016, the variation range of the share of service exports in the total exports
of different European countries increased by 13.0 percentage points, which is evidence of the
growing heterogeneity between the export structure of service exports and goods exports in
European countries.
• Despite the presence of a common tendency of service export share growth in European countries,
a range of countries that had the highest share of service exports in 2005 displayed a decrease in
the share of service exports in total exports in 2016. Firstly, this fact may indicate the growing
heterogeneity between the export structure of service exports and goods exports in different
European countries. Secondly, it indicates that in specific periods, changes in the share of service
exports in different countries are influenced not only by common factors (or the different effects
these factors have), such as development of new technologies, but also by other factors that may
vary from country to country. For instance, in the opinion of Loungani et al. [5], a country’s
experience in providing export services depends not only on its development stage and income
level, but also on its geographical location in a specific region.
4.5. Are Leaders in Service Export Growth Rate Also Innovation Leaders?
In this subsection, we consider whether there is certain dependence between the levels of
innovative development of a country and its service export growth rates. A comparison was
made for four groups of countries grouped by quartiles. Thus, we determined the quartiles that
comprise countries categorized as “Innovation Leaders” according to the classification of the
European Innovation Scoreboard [38]. According to the European Innovation Scoreboard [38], in total,
there are seven European countries that are categorized as “Innovation Leaders”. One of these
countries—Switzerland—was not included in the present research due to a lack of available data on
service exports. None of the six remaining countries—Sweden, Denmark, Finland, the Netherlands,
the United Kingdom, and Germany—were grouped into the fourth quartile, and only one country was
grouped into the third quartile. Three countries were grouped into the second quartile and one country
was grouped into the first quartile. The data obtained allowed us to conclude that European countries
categorized as “Innovation Leaders” in accordance with the European Innovation Scoreboard [38] are
not the leading countries in Europe with regard to the rates of service export growth. For example,
the country with the highest rank among “Innovation Leaders” in Europe—Switzerland—only takes
up the sixteenth position in the ranking of countries in terms of service export growth rates. Therefore,
we may conclude that in Europe, categorizing a country into the group of “Innovation Leaders”
according to the European Innovation Scoreboard [37] is not the determining factor of ensuring the
highest rates of service export growth.
To determine the differences in average growth in service exports in each of the four “innovator”
groups, we conducted a dispersion analysis. 30 European countries were categorized into four
groups: “Innovation Leaders”, “Strong Innovators”, “Moderate Innovators”, and “Modest Innovators”
according to the classification of the European Innovation Scoreboard [38]. The conducted dispersion
analysis showed that the countries categorized into the group “Innovation Leaders” demonstrated
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an average growth in service exports amounting to 57.42% in 2016 compared to 2005. This indicator
was equal to 90.21% in the group “Strong Innovators”, 74.18% in the group “Moderate Innovators”,
and 61.96% in the group “Modest Innovators” (see Appendix D, and Figure 4). The results of the
analysis of variance (ANOVA) reveal that in the period of 2005–2016 European countries categorized
in the group “Innovation Leaders” demonstrated the lowest service export growth.
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The data we obtained does not correlate with the findings of Rodriguez et al. [29]. Perhaps,
this contradiction between ours and their results may be explained by the specifics of concrete countries
or a concrete region, as pointed out by Loungani et al. [5]. We believe that these specifics may include
a low initial level of the share of service exports in 2005 in the countries outside the “Innovation Leaders”
category, which, in its turn, ensured high service export growth rates in these countries. Furthermore,
the export of services is steadily more popular strategy of firms (including SMEs) in emerging economy
countries [40]. The presence of firms from emerging markets in the foreign markets increased during the
last twenty years. Moreover, multinational companies discovered sourcing opportunities in emerging
economies where labor force has high levels of general and specific human capital; in the same time
wage level and tax regimes make outsourcing highly profitable [41–43]. Over time, the competence
of firms in emerging markets increased, and prices for their services increased as well. The growth
rate of wage level in emerging economies of Europe is higher than the growth rate of wage level
in developed economies [44]. The development of information and communication technologies
that allow quick and cheap transfer of services also contributed to significant increase of service
exports from emerging economies [45,46]. Moreover, Aidukiene˙ and Kazlauskiene˙ [9] point out certain
differences a specifics of service exports that may appear depending on the amount of added value.
Thus, we assume that European countries outsi e the “Innovation Leaders” category, dem nstrating
high rates of service export growth from 2005 to 2016, mainly exported services with low added value
that d not require considerable investment in R&D and a high level of in vation d velopment.
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4.6. Sensitivity of Service Exports to Financial Crises
In this subsection, we consider the changes in the volume of service exports and goods exports in
Europe during the financial crisis of 2008–2009. In 2008, the volume of service exports compared to
2005–2007 reached its maximum values. In 2009, service exports in comparison with 2008 decreased
by 13.1%. But in 2010, service exports already started to grow and in 2011 they exceeded the indicators
for 2008 by 1.8%. In 2014, service exports surpassed the indicator for 2008 by 17.8%. In the period of
2005–2008, the volume of goods exports, similarly to service exports, reached its maximum value in
2008 (Figure 5).
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However, the drop in goods exports was more pronounced; it amounted to 25.1%. That is,
the decrease in goods exports was 1.9 times higher than the decrease in service exports. In 2014,
goods exports exceeded the indicator for 2008 by 3.3%. This is 14.5 percentage points lower than the
increase in service export growth in the same period. Having compared the data obtained on the
scale of the drop and the rates of consequent growth in service exports and goods exports, we may
conclude that service exports in Europe are less sensitive to adverse macroeconomic effects. The data
we obtained correlate with the findings of Borchert and Mattoo [32], Ariu [10], and Loungani et al. [5]
that service exports are more resistant to crises and financial shocks rather than goods exports.
5. Conclusions
I the present research, we have considered the changes that occurred in service exports in
European countries in the period of 2005–2016. We have discovered that in this period, European
countries experienced considerable changes in a range of indicators and tendencies characteristic of
service exports. One of these tendencies is prominent growth in service exports in relation to growth in
goods exports, and correspondingly, growth in the share of service exports in total exports. From 2005
to 2016, service exports in European countries increased by 60.1%. In the same period, goods exports
increased by 33.7%. However, the trend of the share service exports growth in the general volume
of export is not common for all European countries but only for 65.8% of the countries explored in
this study.
In the period of 2005–2016, in European countries, the share of service exports in total exports,
increased from 24% to 27.4%. We have calculated that the share of service exports in the European
countries in 2016 was 2.6% higher than the share of service exports in the world.
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We have also discovered that the trend of growth in the share of service exports in total exports is
in line with the tendency of growth in the share of service exports in GDP. The rates of growth in the
share of service exports in GDP in the considered European countries were higher, amounting to 33.3%
compared to the rates of growth in the share of service exports in total exports, which constituted 14.2%.
In the considered period, in different European countries, the heterogeneity of export structure
between service exports and goods exports grew by 13 percentage points, which might be the evidence
of changes and/or an increase in the number of factors with an impact on the development of service
exports in different countries.
We have also found that there is a strong positive correlation between high service export growth
rates and high GDP growth rates and between high service export growth rates and high GDP per
capita growth rates. The conducted regression analysis demonstrates that growth in GDP of 1% on
average corresponds to the growth in service exports of 1.96%. It follows from the regression equation
that an increase in the GDP per capita growth rate of 1% corresponds to average growth in service
exports of 1.704%. This finding confirms the conclusions of the previous studies arguing that the
growth of service sector exports is associated with income growth [2,47].
At the same time, using the analysis of variance (ANOVA), we have established that categorizing
a country in the group of “Innovation Leaders” according to the European Innovation Scoreboard [38]
classification does not guarantee higher rates of service export growth. This finding is in line with some
previous studies that explored service exports in the Scandinavian countries considered as innovation
leaders in Europe [48]. Furthermore, we have presented evidence that shows that service exports are
less sensitive to adverse macroeconomic effects than goods exports.
Further research might extend the analysis of service exports to other geographical contexts.
Subsequent studies could explore changes in service exports in various industries in Europe and
elsewhere. Future research can also include the time trend in the regression model and run multivariate
data analysis, (We are thankful to an anonymous reviewer for this suggestion).
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Appendix A
Table A1. Grouping into quartiles according to growth rate (services).
Quartile Exporters Exported Value in 2005 Exported Value in 2016 Growth (Services)
Q
ua
rt
ile
N
o.
1
Greece 33,866,066 27,776,549 −18.0%
Italy 92,048,765 101,402,280 10.2%
Ukraine 10,442,000 12,394,000 18.7%
Norway 29,834,200 36,404,198 22.0%
Slovakia 6,401,922 8,323,309 30.0%
Croatia 10,253,355 13,490,284 31.6%
Denmark 43,860,601 58,690,526 33.8%
Turkey 27,822,000 37,634,000 35.3%
Spain 92,173,960 127,132,063 37.9%
Sustainability 2018, 10, 4574 16 of 19
Table A1. Cont.
Quartile Exporters Exported Value in 2005 Exported Value in 2016 Growth (Services)
Q
ua
rt
ile
N
o.
2
United Kingdom 234,931,927 327,176,156 39.3%
Finland 18,200,199 25,438,747 39.8%
Austria 41,461,506 60,020,130 44.8%
France 153,263,922 236,760,408 54.5%
Germany 159,418,270 272,737,619 71.1%
Bosnia and Herzegovina 988,951 1,702,452 72.1%
Switzerland 66,381,423 114,356,199 72.3%
Russia 28,845,400 50,503,970 75.1%
Estonia 3,472,735 6,108,284 75.9%
Slovenia 4,094,295 7,209,640 76.1%
Q
ua
rt
ile
N
o.
3
Czech Republic 13,151,352 23,758,998 80.7%
Hungary 12,642,272 23,079,323 82.6%
Belgium 59,226,400 111,017,375 87.4%
Sweden 38,113,509 71,772,861 88.3%
Latvia 2,467,620 4,695,824 90.3%
Portugal 15,101,658 29,296,898 94.0%
Romania 9,668,077 19,840,892 105.2%
Albania 1,266,650 2,650,802 109.3%
Luxembourg 40,416,283 94,579,479 134.0%
Moldova 446,120 1,047,110 134.7%
Q
ua
rt
ile
N
o.
4
Iceland 2,220,295 5,409,266 143.6%
Lithuania 3,039,493 7,444,949 144.9%
Ireland 56,579,181 146,677,640 159.2%
Poland 18,156,555 49,010,245 169.9%
Malta 4,153,922 11,351,487 173.3%
Belarus 2,342,300 6,812,900 190.9%
Armenia 430,150 1,609,997 274.3%
Georgia 737,902 3,366,636 356.2%
Azerbaijan 741,460 4,374,597 490.0%
Appendix B
Table A2. Grouping into quartiles according to growth rate (products).
Quartile Exporters Exported Value in 2005 Exported Value in 2016 Growth (Products)
Q
ua
rt
ile
N
o.
1
Norway 29,834,200 36,404,198 −13.6%
Finland 18,200,199 25,438,747 −12.1%
Luxembourg 40,416,283 94,579,479 1.0%
United Kingdom 234,931,927 327,176,156 4.8%
Sweden 38,113,509 71,772,861 7.2%
Ukraine 10,442,000 12,394,000 10.5%
France 153,263,922 236,760,408 12.6%
Denmark 43,860,601 58,690,526 14.7%
Ireland 56,579,181 146,677,640 17.6%
Q
ua
rt
ile
N
o.
2
Russia 28,845,400 50,503,970 18.2%
Belgium 59,226,400 111,017,375 18.6%
Italy 92,048,765 101,402,280 23.7%
Austria 41,461,506 60,020,130 29.3%
Germany 159,418,270 272,737,619 37.2%
Iceland 2,220,295 5,409,266 44.0%
Portugal 15,101,658 29,296,898 44.0%
Spain 92,173,960 127,132,063 46.2%
Belarus 2,342,300 6,812,900 47.3%
Croatia 10,253,355 13,490,284 55.6%
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Table A2. Cont.
Quartile Exporters Exported Value in 2005 Exported Value in 2016 Growth (Products)
Q
ua
rt
ile
N
o.
3
Greece 33,866,066 27,776,549 59.5%
Hungary 12,642,272 23,079,323 65.5%
Malta 4,153,922 11,351,487 66.2%
Estonia 3,472,735 6,108,284 69.4%
Slovenia 4,094,295 7,209,640 83.7%
Moldova 446,120 1,047,110 87.4%
Armenia 430,150 1,609,997 92.9%
Turkey 27,822,000 37,634,000 94.0%
Czech Republic 13,151,352 23,758,998 106.2%
Lithuania 3,039,493 7,444,949 107.3%
Q
ua
rt
ile
N
o.
4
Azerbaijan 741,460 4,374,597 108.6%
Latvia 2,467,620 4,695,824 115.6%
Poland 18,156,555 49,010,245 119.8%
Bosnia and Herzegovina 988,951 1,702,452 123.0%
Romania 9,668,077 19,840,892 129.3%
Switzerland 66,381,423 114,356,199 132.7%
Slovakia 6,401,922 8,323,309 143.5%
Georgia 737,902 3,366,636 144.2%
Albania 1,266,650 2,650,802 198.1%
Appendix C
Table A3. Results of regression analysis estimating the relationship between GDP growth rate, GDP
per capita growth rate and service exports growth between 2005 and 2016.
The Growth Rate of the GDP
in 2016 Compared with 2005
The Growth Rate of the GDP per
Capita in 2016 Compared with 2005
Standardized Coefficients Beta 0.822 *** 0.759 ***
Unstandardized Coefficients B 1.916 1.704
Intercept 0.160 0.303
R2 0.675 0.576
Adjusted R2 0.67 0.56
F value 74.76 48.83
Sig. F change 0.00 0.00
Notes: Standardized beta regression coefficients. * p < 0.05; ** p < 0.01; *** p < 0.001.
Appendix D
Table A4. Results of the dispersion analysis related to service exports growth during 2016 compared to
2005 in different groups of innovative countries.
N Mean Std.
Deviation
Std.
Error
95% Confidence Interval for Mean
Minimum Maximum Between-ComponentVarianceLower Bound Upper Bound
Innovation Leaders 6 0.5742 0.22628 0.09238 0.33673 0.81166 0.338115 0.883134 -
Strong Innovators 8 0.9021 0.50337 0.17797 0.48127 1.3229 0.220217 1.592431 -
Moderate Innovators 14 0.7418 0.5814 0.1554 0.4061 1.0775 −0.179812 1.732715 -
Modest Innovators 2 0.6196 0.61184 0.4326 −4.8776 6.1167 0.186937 1.052207 -
Total 30 0.74287 0.49837 0.09099 0.55678 0.92897 −0.179812 1.732715 -
Model - - 0.51137 0.09336 0.55096 0.93478 - - -
Fixed Effects - - - 0.09336 0.44575 1.03999 - - -
Random Effects - - - - - - - - −0.0190
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